ABSTRACT.--We determined whether nest-site characteristics influence reproductive success and whether experience influences nest-site selection in a population of cooperatively breeding Long-tailed Tits (Aegithalos caudatus). Nest predation was high; only 17% of breeding attempts resulted in fledged young. The height of nests was an important determinant of success; low nests were significantly more successful than high nests. A breeder's age, natal nest site, and breeding experience had no significant effect on nest-site selection. However, failed breeders who helped at the successful nests of conspecifics built subsequent nests lower than nests built prior to their helping experience. Failed breeders who did not help showed no reduction in tlse height of subsequent nests. Moreover, the subsequent reproductive success of failed breeders who helped was significantly higher than that of failed breeders who did not help. We conclude that helpers gain information on nest-site quality through their helping experience and thus gain a direct fitness benefit from their cooperative behavior. We suggest that experience as a helper offers a more reliable cue to nest-site quality than breeding experience because helpers are associated with nests only during the nestling phase when few nests are depredated. In contrast, although successful breeders may experience success with a low nest, they are even more likely to have experienced the failure of low nests because of the high rate of nest predation. 
First, we investigate whether the high predation rate of Long-tailed Tit nests is influenced by characteristics of the nest site. We show that nest placement plays an important role in determining breeding success. Second, we investigate whether and how individuals acquire information about nest-site quality. In particular, we examine the hypothesis that experience gained through helping at the nest of conspecifics influences subsequent selection of nest sites.
METHODS
We studied a population of 15 to 35 pairs of Longtailed Tits from 1994 to 1997 in the Rivelin Valley, Sheffield, United Kingdom. The study site (ca. 3 km 2) comprised a variety of habitats including hedgerows, scrub, mature deciduous woodland, and small stands of coniferous trees. The breeding attempts of individually marked birds were closely monitored throughout each breeding season (March to June). We found a total of 178 nests belonging to 67 males and 68 females. Each individual was represented by between one and eight nests in our data set. In some analyses, this raises the potential difficulty of pseudoreplication, but we considered each nest to be independent in analyses of reproductive success with respect to site characteristics. This is justified because although some nests belonged to the same In analyses concerning experience and nest sites, we used individuals as independent data. Divorce was frequent both within and between seasons (B. J. Hatchwell unpubl. data), so we treated the sexes separately in analyses of nest-site selection.
The great majority of nests was found during the early stages of building. Although we made particular efforts to find replacement nests following nest failure, a few nests were never found; this was usually attributable to renesting of failed pairs outside the study area and so was unlikely to bias the sampling of nests. Nests were visited every one to three days during building, laying, and incubation and were observed every two days during the nestling period to record the presence and identity of helpers. Frequent nest visits might elevate nest predation rates if potential predators observe such visits or if visits reduce nest concealment (Mayfield 1975, Lenington 1979). We do not consider that an observer effect on nest predation biased our results in any way for three reasons. First, depredated nests were usually torn apart (see below), creating a "drift" of feathers from the lining, so the survival of the great majority of nests could be checked from a distance of several meters. Nest contents of accessible nests were checked only to confirm the start of laying, clutch size, hatching, and during banding of nestlings. Second, most of the nests placed high in trees were relatively inaccessible and so were visited only if they survived to day 11 of the nestling period, when chicks were banded (laying, incubation, and hatching dates for these nests were recorded by observation of parental behavior). Therefore, if nest visits increased predation rates, low nests would have had a lower success rate than high nests, the opposite of the pattern found (see below). Third, evidence from an extensive experimental study (n = 766 nests) of open-nesting passerines in Britain found no effect of nest visits on predation rates (Mayer-Gross et al. (Table 1 ). The apparent absence of an age effect on nest height should be treated with caution, however, because a nonsignificant tendency existed for nest height to decline with age (Table 1 ). The sample size for females was very small, and for males and both sexes combined, the power of the tests at detecting a "medium" effect of age on mean nest height between the first and second year was only 0.42 and 0.48, respectively (Cohen 1988). Nest height changed dramatically with season ( Table 2) To test for an effect of helping experience on nest-site selection, the mean height of nests built by males before and after their first ex- [Auk, Vol. 116 perience of helping at a successful nest was examined. As before, two analyses were performed, a population analysis including all helpers at successful nests, and a paired comparison of mean nest heights for the same individuals before and after their first experience of helping. The population comparison showed that the mean nest height after helping (1.61 q-1.05 m, n = 9) was significantly lower than before helping ( 
DISCUSSION
In the Long-tailed Tits we studied, the main cause of breeding failure was predation, and the probability of predation was higher for (Table 1) would be consistent with experience in nest placement gained through helping. This benefit of helping behavior was reflected in a higher probability of successful reproduction in subsequent seasons, although the sample size was small, and it is possible that individual quality is a confounding factor that influences success. Long-tailed Tit helpers are known to accrue indirect fitness benefits through their cooperative behavior (Hatchwell and Russell 1996), but the effect of helping experience on nest-site selection may represent a significant source of direct fitness benefits for helpers in this species.
Why should the experience of success through helping at the nest of a conspecific, but not the personal experience of an individual's own success, influence nest-site selection? The most likely explanation is that although low nests are more successful than high nests, they still have a very high failure rate (Fig. 1) . Thus, successful breeders may have experienced success with a low nest, but a high probability exists that they also will have experienced the failure of low nests. In fact the ratio of failures: successes was 3:1 even for low nests, so this criterion would provide a rather poor cue to the attributes of a good nest site.
Experience through helping provides a less ambiguous cue. Helpers arrive at nests to help only during the nestling period. Nesting failure at this stage is much lower (44%), and an even smaller proportion of nests fail after helpers have arrived (18%). Therefore, learning based on helping experience offers a more reliable cue about what constitutes a good nest site. This cue is available mainly to males because females rarely help (Glen 1985, B. J. Hatchwell unpubl. data). In this regard, it is interesting that Riehm (1970) noted from behavioral observations that males assume the primary role in nest-site selection.
In conclusion, our results indicate that Longtailed Tits learn about nest-site quality through the experience of helping at successful nests and not through a process of trial and error using their own nests. Nevertheless, no reason is obvious why the choice of nest sites with very low probability of success persists despite the strong selection against such apparently maladaptive behavior. Perhaps the most likely explanation is that although low nests are more successful than high nests, the majority of low nests still fail. Therefore, experience of frequent reproductive failure in low nests may result in selection of alternative nest sites, even though 
